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Use the clues on the next page to find the Mystery 
Year of the birthday of Grandma Moses.

September 7: Birthday of  Grandma Moses

Mystery Year
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September 7: Birthday of Grandma Moses 
September 7 of the Mystery Year marks the 
birthday of Anna Mary Robertson Moses, known as 
Grandma Moses. She was a folk artist — who didn’t 
begin painting in earnest until she was 78 years old! 
According to The New York Times, “The simple 
realism, nostalgic atmosphere and luminous color 
with which Grandma Moses portrayed simple farm 
life and rural countryside won her a wide following.” 

Grandma Moses started painting as a way to create 
Christmas gifts. She said, “It was easier to make a 
painting than to bake a cake over a hot stove.” She 
and her husband had 10 children. Moses died at the 
age of 101 — having lived during the presidencies of 
Abraham Lincoln to John F. Kennedy. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This stamp re-creates 
Grandma Moses’ 

painting, Fourth of July.  

Use the clues to find the Mystery Year when Grandma Moses was born. 

¡ Artists often have to measure precisely with a ruler. Determine 
the reading on the ruler at the right. Suppose a square has side 
lengths with that measurement. What is the perimeter of that 
square rounded to the nearest whole number? 

 The ones digit of the rounded perimeter is the  ones digit 
of the Mystery Year.  

¡ Find the sum of the two ruler readings at right.  
The ones digit of the sum is the tens digit 
of the Mystery Year. 

¡ Which estimate below best indicates about how many hours Grandma Moses lived 
during her lifetime?  

(6) between 400,000 and 600,000 hr (7) between 600,000 and 800,000 hr 
(8) between 800,000 and 1,000,000 hr (9) between 1,000,000 and 1,200,000 hr 

The number of the correct answer choice, (6, 7, 8, or 9), is the hundreds 
digit of the Mystery Year. 

¡ Use this clue as a check on the other clues: This painting by 
Grandma Moses is called Fireboard. Its actual area is  
8,068.8 cm2. Its actual length is 98.4 cm. What is its actual width? 
When you add the digits of the painting’s width, and 
then multiply the sum by 1.5, you will have the sum of 
the digits of the Mystery Year. 
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How to Use 
Math History-Mystery Puzzles 
Warm-up Activities for Middle School 

Each puzzle begins with historical information about a particular person or event. The topics 
selected reflect the diverse nature of our society. Students use the clues that follow to determine 
the Mystery Year when the event occurred. In some cases, data needed to solve a clue is 
contained within the historical information. This reinforces what students experience in the real 
world: The data needed to solve a problem may not all appear in the same place. 
The math content of the warm-ups is based on a spiral review of skills. During the early months 
of the school year, they provide important math review skills drawn from Grades 5 and 6. As the 
year progresses, the skills advance to those of Grades 6 and 7 — with an abundance of real-world 
connections related to the contexts of the events. Towards the end of the school year, math skills 
from Grade 8 are included that can also be handled intuitively by students in earlier grades. It 
should be noted that many high-school teachers are using the puzzles with success to provide 
students with important skills review in context. 
Students focus on a number of different math skills and concepts in the same warm-up. The spiral 
review is intended to help students keep their skills sharp. Also, the clues are intended to provide 
day-to-day mathematical variety. So, while students may be studying in unit, on, say, percent, they 
may be solving clues that review fractions or measurement. 
Each clue produces a digit of the Mystery Year. As the clue is solved, students record the digit 
in the box to the right of the clue and into the place-value chart for the Mystery Year at the bottom 
of the first page of the puzzle. The final clue with each puzzle provides a “check” for 
determining the correct Mystery Year. 
Provided with each puzzle are extensive Teacher Notes with Sample Solution Strategies that 
include valuable teacher information that address the following: 

Ø The specific Common Core State Standards for Mathematical Content that are
addressed in the clues. When a clue employs skills that are not directly addressed by a
Standard for Mathematical Content, one or more Standards for Mathematical Practice
are cited.

Ø Step-by-step solutions designed so thoroughly that parents working with students at
home are equipped to help their child. Alternative solution strategies are detailed to
illustrate various paths to the solution.

Ø Math Notes that provide additional mathematical background for the teacher. This
includes various pedagogical insights that include an analysis of related common student
misconceptions with intervention suggestions.

Ø Extensions that allow advanced students to take the content to the next level.
Ø Multicultural Notes to bring to light the contributions from various cultures related to the

discovery / development of the content of the puzzle.
Ø Historical Notes to provide further context for the theme of the puzzle. Often these notes

delve into social justice issues related to the theme of the puzzle. Included are links to
video clips and uplifting quotes.

Even though we do not provide a separate puzzle for each day of a given week, we view the 
puzzles as being daily puzzles because of the extensive activities and extensions that are 
provided with the Teacher Notes that may be used during the other days of the week. 
To download a FREE, more extensive document describing How to Use the puzzles, go to 
https://www.teacherspayteachers.com/Product/FREE-How-to-Use-Math-History-Mystery-Puzzles-for-Middle-
School-manual-7037642 
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Teacher Notes and Sample Solution Strategies for September 7 
 
September 7: Birthday of Grandma Moses 

CCSS: MP5 (Use Appropriate Tools Strategically), 4.NF.3.c, 5.NF.6, 7.EE.3, 5.NF.4.b. 
Mystery Year: 1860 

¡ Each tick mark on the ruler represents  inch, so the reading on the ruler is 9 , or  

9  inches. To find the perimeter of a square with side measurements of 9  inches, 

you can either add or multply: 

o Add: 9  + 9  + 9  + 9   =  36 +   =  36 + 3 , or 39  inches 

o Multiply (using the traditional algorithm):  
4 ´ 9   =  4 ´   =  , or  39  inches 

o Multiply (using the Distributive Property): 
Because a mixed number is the sum of a whole number and a fraction, we can 
break up 9  as 9 + . 

4 ´ 9   =  4 ´ (9 + )  =  36 + 4   = 36 +   =  36 + 3 , or 39  inches 

When 39 inches is rounded to the nearest whole number, the result is 40 inches. The 

ones digit of 40 is 0, so the ones digit of the Mystery Year is 0. 
Math Notes: A common student misconception is reporting the measurement on 
the ruler as being 10  inches because they see a nearby 10 marked on the ruler. 

Advise students that the arrow appears before the 10-inch label on the ruler; hence, 
the measurement is only 9 inches, and  inch more. Other errors involving the use 

of a ruler include counting the tick marks rather than the spaces, and aligning the ruler 
at the 1 mark rather than at the 0 mark. When the object being measured is longer 
than the ruler, some students create gaps and overlaps in the measurement process. 
Another misconception occurs in “broken ruler” situations such as the one below. 
Here, some students report the length of the line segment as being 19  inches simply 

because the right endpoint of the line segment aligns with 19  inches on the ruler. 

Those students clearly do not understand that the length of an object is the distance 
from the beginning of the object to the end of the object. 
 
 
 

We encourage you to integrate ruler measurement activities into your lessons. 
Research reported in the 2014 article, “Learning to Measure Length: The Problem 
with the School Ruler” by Michael Drake <https://files.eric.ed.gov/fulltext/EJ1093323.pdf > 
shows that even by Grade 8 “some students are still confused when measuring 
length.” (NAEP results show that more than one-third of eighth-graders incorrectly 
respond to “broken ruler” problems such as the one above.) Thus, it cannot be 
assumed that students in middle school and beyond are fluent in using a ruler to 
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measure objects to the nearest fourth, eighth, or sixteenth of an inch. According to 
CCSS 3.MD.4, students “generate measurement data by measuring lengths using 
rulers marked with halves and fourths of an inch. According to CCSS 4.MD.4 and 
5.MD.2, students “make a line plot to display a data set of measurements in fractions 
of a unit (1/2, 1/4, 1/8).” However, it is not clear if the CCSS actually requires 
students to measure with a ruler at those grades. One might argue that when it comes 
to addressing the use of a ruler, the standards are rather measured. 
This author has learned that factory managers have complained that many entry-level 
workers (with just a high-school degree) are unable to use a ruler to measure objects 
to the nearest fourth, eighth, or sixteenth of an inch — a critical skill in many 
industrial applications. The managers claim that they literally have to teach those 
workers how to use a basic ruler. 
Extension: Using Partial Products to Multiply Two Mixed Numbers 
A common student error when finding the product of two mixed numbers, such as  
3  ´ 5 , is that students simply multiply the whole numbers and multiply the 

fractions, producing a “product” of 15 . One way to address that error is to introduce 

the partial products method for mutiplying two mixed numbers — by emphasizing 
that a mixed number is the sum of a whole number and a fraction. So, the above 
problem can be written as (3 + ) ´ (5 + ). To find the product, we can use the 

FOIL method: Multiply the First, Outer, Inner and Last terms. 

(3 + ) ´ (5 + )  =  15 + 3( ) + (5) + ( )  =   

15 +  +  +   =  15 +  +  +   =  15 +   =  20   

Have students use the above method for problems that you provide. Although this 
method involves four partial products, it avoids the errors that are often produced 
with the traditional method when students convert the mixed numbers to improper 
fractions. Also, the partial-products method connects directly to multiplying 
binomials in algebra: (a + b)(c + d) = ac + ad + bc + bd. 

¡ The readings on the two rulers are 18  and 8 , respectively. The sum of the two 

mixed numbers is 36 . The ones digit of 36 is 6, so the tens digit of the Mystery 

Year is 6. 
Math Note: Some students may notice that because the fraction portion of each mixed 
number is less than , the sum is greater than 36, but less than 40. As such, those 

students may solve the clue without adding the fraction portions of the mixed numbers. 

Extension: Have students use the benchmark fraction  to explain whether or not 

each sum below is greater than 1 or less than 1. 

o  +   (The sum is less than 1 because both fractions are less than .) 

o  +    (The sum is greater than 1 because both fractions are greater than .) 
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o  +   (One fraction is greater than  while the other fraction is less than , 

so this is a bit tricky. The fraction  is just one unit fraction, , from 

a whole. But because eighths are larger than tenths, the fraction  

pushes the sum over 1. So, the sum is greater than 1. 
“A man is like a fraction whose numerator is what he is and whose denominator is 
what he thinks of himself. The larger the denominator, the smaller the fraction.” 

—Leo Tolstoy (1828–1910), Russin novelist 

¡ From the introduction text, we know that Grandma Moses lived to be 101 years old. 
Here are a couple ways students may estimate the number of hours she lived. 
Students will likely use additional ways: 
o Round her age to 100. Rather than use 24 hours in a day, use 25 in the context that 

25 = 100 ÷ 4 (which can be computed mentally). 
100 ´ 365 ´ (100 ÷ 4)  =  36,500 ´ 100 ÷ 4  =  3,650,000 ÷ 4  »  900,000 

o Round her age to 100. Use 400 for 365 days in a year. Then rename 400 as 100 ´ 4. 
Use the Commutative and Associative Properties to make the mental calculations 
easier. In the final step, 240,000 is treated as being about a quarter of a million. 

100 ´ 400 ´ 24  =  100 ´ 24 ´ 400   =  100 ´ 24 ´ (100 ´ 4)  =   
(2,400 ´ 100 ) ´ 4  =  240,000 ´ 4  »  1,000,000 

Students who use reasonable estimation strategies should conclude that the correct 
answer choice is “(8) between 800,000 and 1,000,000 hr.” So, the hundreds digit of 
the Mystery Year is 8. (From the introduction text, students may know that the 
hundreds digit is 8 because Moses lived during the Abraham Lincoln presidency.) 

¡ To find the width of the actual painting, divide the area by the length: 
8,068.8 cm2 ÷ 98.4 cm = 82 cm 

The sum of the digits in 82 is 10. When 10 is multiplied by 1.5, the product is 15. The 
digits of the Mystery Year found so far are __ 8 6 0. It can be assumed that the 
thousands digit is 1, so the sum of the digits in 1860 matches the 15 in the above 
calcualtions. So, the Mystery Year checks as being 1860. 

Historical Notes: The U.S. postage stamp honoring Grandma Moses 
that appears with the puzzle was issued in 1969. It re-creates her 
painting Fourth of July, which is owned by the White House. 
Grandma Moses was born in Greenwich, New York. During her 
lifetime, she won several awards. For example, in 1950 the National 
Press Club cited her as one of the five most newsworthy women. 
When she reached  age 88, Mademoiselle magazine named her a 
“Young Woman of the Year.” 
Grandma Moses wrote an autobiography, My Life’s Story. She passed 
away on December 13, 1961 in Hoosick Falls, New York. 

“The death of Grandma Moses removed a beloved figure from American life. The directness 
and vividness of her paintings restored a primitive freshness to our perception of the 
American scene. Both her work and her life helped our nation renew its pioneer heritage and 
recall its roots in the countryside and on the frontier. All Americans mourn her loss.” 

—President John F. Kennedy, memorializing Grandma Moses in 1961 
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